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acting across any plane in the solid, draw a line perpendicular to this plane from the centre of the quadratic to its surface. The required force will be equal to the reciprocal of the product of the length of this line into the perpendicular from the centre to the tangent plane at the point of intersection, and will .be perpendicular to the latter plane.
635.    From this it follows that for any stress whatever there are throe determinate planes at right angles to one another such that the force acting in the solid across each of them is precisely perpendicular to it.   These planes are called the principal or normal planes of tl;e stress; the forces upon them, per unit area, — its principal or normal tractions;   and the lines perpendicular to them, — its principal or normal axes, or simply its axes.   The three principal semi-diameters of the quadratic surface are equal to the reciprocals of the square roots of the normal tractions.    If, however, in any case each of the three normal tractions is negative, it will be convenient to reckon them rather as positive pressures; the reciprocals of the square' roots of which will be the semi-axes of a real stress-ellipsoid representing the distribution of force in the manner explained above, with pressure substituted throughout for traction.
636.    When the three normal tractions' are all of one sign, the stress-quadratic is an ellipsoid j the cases of 'an ellipsoid of revolution and a sphere being included, as those in which two, or all three, are equal.   When one of the three is negative and the two others positive, the surface is a hyperboloid of one sheet    When one of the normal tractions is positive and the two others negative, the surface is a hyperboloid of two sheets,
637.    When one of the three principal tractions vanishes, while the other two are finite, the stress-quadratic becomes a cylinder, circular, elliptic, or hyperbolic, according as the other two are equal, unequal of one sign, or of contrary signs.    When two of the three vanish, the quadratic becomes two planes; and the stress in this case is (§ 633) called a simple longitudinal stress.    The theory of principal planes, and normal tractions just slated (§ 635), is then equivalent to saying that any stress whatever may be regarded as made up of three .simple longitudinal stresses in three rectangular directions. The geometrical interpretations' are obvious in all these cases.
638.    The composition of stresses, is of course to be effected by adding the component tractions thus: — If (P,, £>„, /£,, S^ Tv C/",), {/*„, Qs, J£a, Sa, Tp *7a), etc., denote, according to § 633, any given set of stresses acting simultaneously in- a substance, their joint effect is the same as that of a simple resultant stress of which the specification in corresponding terms is (2J°, S&'&ff, SS, 2>T, 2<7).
639.    Kadi of the statements' that have now 'been made (§§ 630, 638) regarding stresses, is applicable to infinitely small strains, if for traction perpendicular to any plane, reckoned per unit of its area, we substitute donmtion, in the lines of the traction, reckoned per
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